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This  report  is  intended  to  pi  ovido  ;i  natintivo  description  ol  the 
status  on  the  major  elements  ol  the  subject  system  nt  the  time 
ol  work  stoppage  on  iiccemlici  l'».  liHC’.  Thus  report,  a  long  with 
the  latest  X-20  production  ■  talus  1  epoi  1  s  issued  by  Production 
Control,  snould  provide  a  lairl,  complete  status  oi  the  program. 


i.  pcm  j_.un.svsT';,'.! 

A.  PCM  Peek  Su!  isso::.l  1.  "1-  •  0\ 

Assomh  1  ;■  was  i.oi  .started  .cm*  1  \  pi  anning  ,  d  raw  inns , 

and  tool  iiu.  wei  e  b:>  complete.  Tne  deck  wiring  was  broken 
down  into  S  at  e  ,  .e  ,  and  t  ,e  tool  in;;  aids  to  pi  oduee  the 
harnesses  we  i  o  ;  eai  1  <•,  plete  .  Term  lua  t  ion  ol  the  harnesses 

utilised  .ni'if  ;jo  (ill  l  <  ■  i « • ; ,  t  no  p  on  contacts  and  Inis  special 
l  oo  1 1  up  wa  •  i  t  .<>  .oii.o,  'll  matetial  lists  wioe  complete 

lot  the  ;  sternal  ic  wit  niiawal  ol  mateiial  I  i  oin  the  production 
si  oeki oom . 


The  on  1  major  matin  lal  item  mi  .snip  was  the  deck  casting. 

Ti.e  1\  deck  test  e  ui;  out  ,  T.  -*»  jf»2-3  I  0.  consisted  ol  a 
i  !T-",i  automatic  ninui  tostet  and  cabling.  The  PlT-MCO 
was  on  hand  and  t  iO  c.  .  les  were  -HT,  complete. 
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Tie  powei  enppl  test  eynipncnl,  Tl- -9f>52-30r> .  was  com¬ 
plete.  T..c  module  le:  t  pioceduie  was  not  complete." 
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2,  .Modules 

l. xc; opt  1  or  module  '9  10201-,  none  oi  the  modules  wore 

assem!  led.  Mylai  1  ilms  became  obsoleled  and  were 
scrapped  because  ol  i  ,e  engineering  redesign  of  modul.es 
-l  thiouah  ~n  and  -11.  Module  -10  was  deleted. 

'lac  lust  st  \  cast  pntm.i;  loi  the  Ittseholder  was  com- 
p  etc  and  machined  and  t.;e  next  polling  operation  was 


'1  ;.-9.r)o2-:i0b  was  the  te  t  set  loi  these  modules. 

oi  the  .11  test  pro<  edure;  which  wci  e  rcuuired.  6  were 
incomplete. 


(’ .  ADCM'rop  i  .immei  1  a  1  -  v.) 

1 .  Top  As  semi:  1  t  b()2o-, 

'j  ’  <11,  *  •  ”  •'  J-oi  'tailed  i  ip  .'.'.anti  t  ae  I  ur  i  up,  l.njt  inoer  injj 
'  1  1 "  tooliii  ,  and  plan,  i;.:,  wei  e  eomplel  e  and  the 

iijolu'.  and  ci  imp  tools  .use  i,:  the  house  Material 

(rnw  S’KHM  “'Oplete  .i  i,d  available.  Manul  ac  tur  inc 

diawn-s  loi  t  ;,c  cu.p’le-  .aide  which  was  to  be  wiic- 
wiapped  it.Lo  the  pi  u.,  i  amine  i  weio  complete.  Mylar 
posit  I  on  in.  Ill;  eie  p  ,oto..iaphed  and  in  the  process 
ol  no  lap  m spec  ted. 

■;'hc  1  in  i  shed  unit  *as  to  e  tested  by  1  m;  i  noei  t  »*; . 

2  .  Modu 1 e  , 

a.  Sw  i  tea  Modu  1  e.-  1-,  b)\-l  thioudi  -0  - 


lue  low  level  and  ai.h  level  switch  module  assembly 
woik  eons  i  sted  Ol  pu.,(‘.:,ii;,;  the  sub module  mylars 
and  t  -.e  wii  in,,  m.i  1  i  ices.  Tins  phase  of  assembly  was 
near  eomplel  ion  idai  tenner  shortage  was  the  itatinp 
item  wa  leli  prevented  luitliei  assemblv  el  foil.  PCM 
translornei  s  waich  weie  to  m-:  built  at  I, MR,  Haiasotn. 
were  hi  process.  Ml  tiansiormei  matoiial  was  on 
stiid,  tool  i  in,  was  in  the  .ioii.su.  and  about  10  assemble 
Wl’lf-  111  1  lu-“  pi  oeess  ol  assoinbl  in;;  and  pol.1  me  (he 
unns.  Pioduein.n  pi  o'n  1  cue;  rclntme  to  the  stripping 
1  ‘  insulation  on  the  fine  ( - 39 }  coil  wire  we r e 
•solved  for  the  9  dufcient  type-,  ol  1 1  ansi  ormers . 
Kelcroi.ee:  bMK  Project  1 1  1  ill  1  *  *-41 1  31 7*  *  schedule 
published  by  M  eduction  Control  on  11-13-63. 


V.ai.ul .  etui  i  ;■  i.  meet  i  4  rumple ti*d  the  assembly 
process i ii; |  and  tuoliiij,  ho  the  modules  and  sub¬ 
nod  u  les . 

The  T;.-95o2- 1  -H)  and  \2)  T!:-9552-lf>8  lest  sets  were 
complete.  'in  o!  IS  lost  procedures  required,  6 
woie  complete  wit,,  i  no  lemaiiului  in  the  process  ot 

be i »k  vr 1 1  ten . 

T!  -9f>.)2~  1 00  was  complete  and  in  opt*i  at  ion  (Dymec 
'.utomalie  oi,p(  m-  t  election  and  Data  f.onjtinK  Test 
bet).  All  to-  i  pi  o<  eiln  res  peitniiumj  to  this  el- 
I  or t  wore  complete. 


1).  IT opr amno)  axtule.s  .>0101  .'1  t  hi  otiph  001010) 

These  proa  i  .a  aae  i  module"  ,  commonly  termed  "J’l  onrammor 
Compoi.o:  is  -1  i  i  on..,,  -  we  i  e  in  various  stages 
ot  a  sent  1  .  ,c  a  cm.  1  y  pi  ocessini;  and  toolinp 

were  1  do  complete  a.  d  embly  was  nuclei  way  on  the 

1  (H  If- 1  and  ,)U10i:;-  1  u  -modules ,  and  'Id  ol  the 

•101  1 M  1  aa  1  .ate  ,,  modules  were  bein',  tested, 

Tile  ion, an. is  modulo'  and  submodules  were  not  yet 
lari od  mail  ' 

The  Vi  -On.  Od  -  I  1 2  to  si  et  was  90'  complete  and  2  ol 
t  sc  1  •!  tost  pi  oo'di  i  r  reqtined  woie  liiiished. 

(‘led  oj  t  io  pio  i  , , ; ,  m  e  i  modules  could  no  tested 
at  the  90  level  ol  test  .<>1  completion.) 

c.  Cali,  i  ate  and  .an  Modules  (.‘>01019) 

‘  s>  cm  si  •.  pi  a  i  .  i  ..  a,  d  tool  my  were  complete  and 

a  ,sei.i  I  ol  a,  a;. i(iu  1  cs  was  in  pioccss.  01  the  .'JO 

sulimnii.le  H'H  in  the  process  ol  ae  i  up  tested 

and  the  remamdet  wi  i  e  in  various  stapes  ol  assem- 
1  1  .  i  Of  modi,  le  nir.ii  i\  was  also  bemp  assembled 

and  we  1  (.led. 

Two  ( 2  '■  tort  sot  ; .  7  -9. >09- 107  and  -1/0,  were  used 
tor  moduli’  and  sill  module  tost  inp.  The  -107  test 
sot  was  complete  and  t  :e  -170  test  set  was  H.7  com¬ 
plete. 

(I  tell  to  ;l  procedu  i  css  required  lot  submodules, 

9  w  v  i  e  complete  and  the  tesst  proccdui  es  lor  the 
nodules  wci e  incomplete. 


r 


-4- 


d.  Sample  and  Hold  Module  t.501020) 

Assembly  planning  and  t oo 1 inp  wore  complete.  01  1  ho 
18  modules.  8  were  in  test  and  the  remainder  in 
various  stages  oi  ueidiin:  assembly.  Material 
shot  Lanes  due  u  ciy  im't'i  istp  chnnpes  halted  production 

on  G  modules. 

Test  Sets,  Ids .  -l Gd.  -167  and  -170  were 

requited  to  test  ihe.se  components  and  their  completion 
statu  has  been  pioviousls  discussed,  except  tor 
-166  which  was  1)0.  complete. 

* 

c.  lid  erence  Component  501021 

T  :e  assent.  1;.  wcldinf.  and  tooling  were  complete,  and 
assenblv  was  complete  cut  the  submodule  and  welding 
ma  t  i  i ee.s . 

Component  snot  I  n,.os  cut  tailed  pioduetion  on  4 
ot  t  no  module  tp.  -  aid  all  material  was  on  the 
production  Mm.i  react,  i  m  assembly  of  the  other  3 
t  \  pcs  a  t  the  t  war  oi  woii.  toppnpo, 

11,-1)552-1  /  1  a  ,d  -In')  wet  e  the  test  sds  tor  module 
and  stbmodule  te  u  i,  ..  The  -161)  test  set  was  complete 
and  t . i e  -171  tc  .t  el  was  85'.  complete.  The  3 
module  tost  pioecduios  wet e  not  star  led  01  the 
13  sui module  t e  t  pioccduies  required,  7.  had  been 
completed. 

•  r 

I  ,  it  it  i .op  ic  Medule  i.itjlt)22' 

l.  pi  tut*  ,i!„  anu  toolinpweic  complete  and 
all  sii!  modules  .coin  in  t  lie  process  ol  hemp  manil- 

I  ac  tin  ed  .  i.toen  h  ladder  switch  I  I  ip-1  lop* 

modules  .  40 1 3 !  1 '  w«  i  c.  m  test.  32  pales  (101530) 

wrie  complete  in  ;t  somblv,  and  lor  16  storage  I  1  ip- 

II  ops  C  101  31  5'..  ma  t  i  ices  were  welded  and  ready  lor 
installation  ol  components. 

Test  Sets  Ti -0552-170,  -16ft  and  -167  were  required. 

All  4  suomodule  test  pruceduies  were  complete  and 
the  module  test  pi oeodut e  was  not  started. 


c 
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■  l2-.v''t;ii;e  Hi:,.,  Com, lei  (.>01023) 

ssemsl;,  pi  ocessm,;  and  tooling  wrc  complete  and  all 
2h  much,  les  weic  11.  i  ie  process  ol  he  inn  manul  actured. 
.'.hunt  J.i  oi  t  i.o  a  , sum!  1;  work  was  completed;  none 
ol  t  He  units  woio  cl  in  Test, 

1  so  1 , -9:>52- I  -,7  .nid-1  s)  test  sets  we  l  e  to  he  used 
and  have  pievioi  1  ••eei,  covered  All  submodule 
test  pi  oeediiie  wei  e  complete.  The  2  module  test' 
ptoeedi.ies  ,\ei  c  sol  cl  stal  led. 


h.  Ill,;  h  love  lout  pa  l  .  nitc!,  ,  o01  031  ' 

1  'a;,s  “i  ‘’•tailed,  all'iounh  all  processing 

and  tool  in,;  wise  co::i|i  lc  t  od  .  lack  ol  1 1  ans  I  ormer  s 
pi ec 1 uded  pi ndue t  i on  o;  i  •  »s  item.  These  Ltans- 
1  oi  me’  i  ,  1 1 1  e  hi  n  |  net  in  cd  '  1  !M  J{ ,  1  a  i  a  s<  >  t  a 
were  pi  ov  i  mi:.  1  d  i :  eus.,ed 

i  e  i  .  -'.Hi. >2  -  i  ns  ic‘1  set  lo  he  used  lot  this  item 
was  pi ev ions ) \  covcied  The  3  test  procedures 
l  ec;u  1 1  eel  I  oi  modules  and  suhmodu  1  es  had  not  been 
si ar led . 


i  •  Hi-  •  e\  e  1  :ipl  i  I  i  oi  ,  ml  1  032 

i  •)  unit  wa  .  do  1  a  cd  .  an  on”  i  neei  j  uj;  hold  order. 

''  1  he  dil  lei  c  l  t  pc  ,  (,|  submodules,  oi  lv  2  each 
1,1  t  pe  wise  c  in;;  nai.ul  ae  I  ui  ed  01  these.  1 
1  1"’  ;ul  on  1  .<■  mail  .<c:  completed  and  the  other 

u a  eompleted  ,  a  em.  1  <  <101-101-1  II. 1,.  Amp.  ',-1-1) 

No  t  es  t  1 1 1 wa  ]>• 1  r  t  <  > i  mod 

*  ("’t  °t  •  -'hi  -1-12.  -1*»V  and  -I/O  were  \ised 

tu  lt'  l  1  '<>  \  a  i  .<>{  of  module  and  sul/modules.  Out 
o!  ■'  sii.-nudu!,  test  pi  oc. -dines  ie<|Uired,  (5  were  com- 
>  ploli  ,  lie  nodule  l  e  i  pi  oeedui  (‘  had  not  yot  been 
:  la i  led . 


How  level  .npliliei  Codule  301033) 

!'loce  sin.  and  assen:  1  l  md  in,;  were  complete  but 
a ssem!  1  ,  wa s  no|  .  et  ; t  a i  I ed  . 

ies't.  cis  -I'n.iP-l'H)  and  -100  were  involved.  01  the 
*  module  and  su, 'module  lest  procedures  ro<|Uiicd.  1 
was  eomplele 
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k.  Poinmon  Vodc  iodule  ( 501 O.'Pl  ■ 

Pi  ocess  inp  and  assembly  tool  ini'  were  complete  hut 
no  assembly  woi k  was  st nr  led,  « 

Test  bets  TK-9552- bin  and  -1GV  were  involved.  None 
ol  i„c  test  piocedures  were  complete,  but  Dll  were 
in  pj  ocess. 

l.  liiqh  bevel  Ampliiier  and  llelerenc^  Logic  Module  5 
( 501  Odd ) 

Processing  and  as. sen.;  1.  tooling  were  complete  and 
tiie  submodule,  were  in  vai  Unis  stages  of  assembly 
and  test.  T'.ere  wen  •!  Noil  gates  (-101395)  m  test; 
some  o!  t.io  snmnodules  were  on  Kng  i neor  i ng  hold. 

Test  els  1  :,-9.;.)2- 1  o  '  .  -170.  -Ititl  and  -171  were  in¬ 
volved.  l  t..e  ')  submenu lo  test  procedures,  4  were 
complete  and  tie  2  module  lest  procedures  were  not 
;> e  t  -tat  tod . 

m .  On  t  p 1 1 1  1  i  L  ter  ( .501  03V  ' 

!  nice.-  ;ii];.  and  looli.,,  were  complete  and  no  assembly 
wa -  stalled.  7  -0.3.32-  1  nd  was  previously  discussed. 
Tne  2  test  pi  < -eedures  lor  inis  module  were'  in  the 
process  ol  1  e  ,  n„  wi  it  t  ei. . 

n.  -100  bl'i  iii;;ii  level  Input  Module  (H  l  —  7  (>  ( >  0  X  —  1 0) 

lb  ocess  in;  and  .  -.sem  1;  tooling  were  complete  hut 
no  as.senii  1  y  ellmt  :.ad  leptin. 

The  TK-9552-  1  *  '».S  ,  previously  covered  .  was  to  he 
used ;  none  ol  tne  tost  procedures  lor  modules 
and  submodules  were  .stalled. 

o.  900  5Pfi  Ihgn  .cvel  twitch  Module  { 8 1  -7uG0X- 1 1 ) 

Statu:-,  is  the  nine  as, the  81-7G00X-10  above. 

p.  50-200  Sp;  iiit-.h  level  Killer  (81  -7600X- 1  3 ) 

Status  is  the  ..nine  as  8 1  -  i  ditOX- 1  0.  This  unit  was 
not  required  lor  prototypes  1  and  2. 


II.  F.i  D1C1'  SliiSVsT:.'. 


A.  I'M  Hock  Hub  Assembly  M-,  AO"',) 

'’anul  actur  n  ,  drawings,  pin;  in,;  mid  tooling  were*  complete 
lor  Lite  K  deck.  T..is  included  such  items  as  material  draw 
.sheets,  eonnec t or , cr imp i  up  tools  and  clamping  bar  lor  securing 
the  modules. 

No  assembly  was  .started  since  t  ms  o  were  various  material 
slioi  tapes  which  included  i  so  eaMiiijt. 

Cables  1  oi  wire  cieekin,  the  deck  were  a  pint  of  Tn-9552-31 0 
and  were  complete.  i..o  -.'11 0  test  set  included  the  DIT-MCO 
au t omo  t  if  0  L l  eu  i  l  t e.s t ei  , 


B.  \oltanc  Contiolled  m  llaloi  odule  Sl-yihU)]!) 


Assembly  process .  up  a  id  hml  a:;  woie  100'  ('ompU'te.  01  the 
•  3X  oscillators  ie  lined  Im  ti.e  iiisi  ptolotype.  2  ol  the  3 
submodules  I oi  all  unit  weie  lest  and  the  ot net  submodule 
was  in  an  incomplete  t  a . ,  <  ■  oi  as  omnly  duo  to  t ranst ormer 
material  hc-ita  e  \  endoi  uppl  led'  .  V  ami  fact  ur  iiijt  was 
es 1  i ma ted  I  < >  c  10  complete 

Five  ( .V  -9.».YJ-  l  •  3  is  i  sets  wo  i  e  Complete  and  all!  os  t 

pi  credit i  es  wo t  e  wi  lit..  '.11  of  t  so  3  t ;  pes  of  submodules 
uad  to  be  completed  etoie  not  a  t .  e  submodule  and  module 
to  :  t  i  nit  eon  l  (I  e  e  omp  let  ed. 

C.  \olln  ('  fontiolled  ■•.oillalor  sl-  nbOF) 

All  pi  nee:  .  m  and  .is  .<  1  tool  in.,  were  complete,  loin  14) 

ol  the  >x  unit;  woie  lested  and  polled.  01  the  remaining  4, 
the  501090-1  o  <  illaioi  suenodu  1  es  were  in  test  and  the 
tb  50 1  0*9- l  ampliliei  as  inn  lie-  were  delayed  due  to  a 
1 1  a i  s  l  oi  me  1  s".oi  l a  , «■ . 


Volta  e  ('oi  I  i  o  1  1  ed  «.  s . •  i  l  1  .  t  o i  t  s  1  -  .  'h  0G ) 

This  unit  w.is  completed,  potted  and  tested, 
wn  .  used. 


Tl  -95.92- 133 A 


-h- 


L.  Voltage  Con t  ro  1  1  ed  t  scillator  (KL-7t>eO!l) 

Tlivoc  C»)  units  unc  polled  and  tented,  11,-0552- 1 33A 
was  used, 


F.  Mixer  Ampliliei'  ,M-7(‘n0K' 

Tliis  module  was  potted  anti  tested.  The  77,-9 552- 1 7 T 
tost  set  was  used. 


Ci ,  Dual  Mixer  ampliliei  (M-VbuOR) 
Same  status  a  t  e  M-7nT>()K 


11.  Transltitoi  (M-.  ,,|U  -1  \ } >  on  ■  -5  ) 

Process  iiu,  and  a  serin  l ;  tool  iiij;  wc»  e  complete  and  the 
assomol.t  ol  tne  11  unit  was  about  halt  complete. 

Trans  lot  iaei  s  caused  a  material  shortage  winch  pioveutod 
1 ur  t  To r  comp  le t  i  on . 

7'F-95o2- 1 7-1  was  complete  and  all  15  translator  tost 
procedures  were  I  i,  ishetl 


I.  FM  'Mixer  ’’owe!  !  s.ppl  :  .si-  7 1  >«»uAA  1 

\ssei;i>  1  piece  in;,  .mu  tool  nip  wore  eomplt'le  but 
ma  t  ei  i  a  1  ioi  tape.-,  picvonted  assembly  ot  the  unit. 

Some  mylai  puius.inp,  and  submodule  matiix  weldinp  was 
per  I  oi  mod  .  amount  i  up  to  aiiout.  10  completion  ol  the 
on t  i  re  un  it. 

7V -0552-304  was  complete,  even  (7)  ol  the  H  test 
pi  oeedurex  !  oi  the  module  and  .submodules  were  1  in  I  shod, 
and  the  ‘  ii.al  pioceduie  was  in  writing. 

4 

,1 .  Relax  Module  ( S 1  -TMtiOF) 

M  a  n u  1  a c  t  u i  i  in,  .  process  i  m;  and  t  oo  1  i  n p  we l  e  com p  1  o  t c 
7'  10  unit  was  tested  on  11,-9552—312  and  in  i  ini  shod 
poods  stock. 


so 


-y- 


_>e  Code  c,r*  ei  ;iu,i  si- ,  >n'>0i’,n) 

1.  V.'ivin,;  '„odule  <  .>02029) 

..  a  ji  u  1  at- 1  vii  i  j  . ; ,  plain  inpr  and  tooling  wore  complete. 

No  assemnl'.  was  stalled  on  this  unit  because  of 
material  shoi tapes. 

2  .  Modi:  it's  ( Ti'f,- 1  l  ii  o,u  1  -  1  1  ■  i 

,lC  ^  modulo  as  tested,  pot  tod  aiid  machined;  .’1 
modules  were  .  i  pi  el  im  mar..  test  prioi  to  pottinp, 
and  t  ..e  reii.a  i  met  wi'in  :  vai  i  ou., '  stapes  o|  weldinp 

1  •  •  •"  !  1 1  a  1 :1 1  e  ei,;;  i  lien  i  up  t  el  ease,  mntciinl 

suoita„o  e\i  ted  to:  It  <>}  l  .e  module  Ivpes.  '  The 

IH II  t  I  1 <’(' S  1  O  1  l  .  t -.O  ’At'  |  o  (  t  MI)  plot  1' 


^(>s*  l' *  '  i  .  -.>0S  and  ~!U)p  woi  o  complete. 

ul  1,1  to:  t  pioeediue:  i  etju  it  etl .  .'!  1  were  complete, 

*‘e  wn’iiip  module  ua.->  to  no  nmu  t  tested  with 
i  /  'J-olO.  le  ,  I  01  this  accompl  i  slime  lit  were 

d()',  complete, 


I’l  c-Kmp  ms  1  s  'it  id  ii  le  s  1  -V'.i'O  ;  -  |  ) 

Not  I  e,;U  1  i  (1.1  It. I  pi, Mot  po.  1  a  ml  2. 


'i  e-’  np  .a.,  i  •,  ur.,,1  e  M  -  ,  ,.,()T-2  , 


T.,cse  uni  ts  v, ,  j  e 

•  e  pot  i  i . , , ■  rn  l  f| 

!  oi  napi  ovt'ti  com 
’io.-t  set  V •'-•). jo2- 


1  l,d,l‘‘t  oil  ;i:  ,t  msein!  >  1  v  ,  less  pottinp. 

u,m  ,  i  i  ,,e  pioeess  o|  he  i  np  modi  I  i  ed 
or  t  < •  1  ]  or,!  1  i  on  . 

r 

•' 1  i  ami  t  ,e  test  pjoeeduro  was  complete. 


Insulation  .  mp  1  ;  I  i  t  -  r  ,s  1  _  d.  -  1  and  '-21 

^  . 

' 1  1  pi  oee  ■  ,  i  i  p  .mil  ;e..-,e;  1  tool  mp  woio  complete.  The 

10  Mill  huh!  ile,  wtM  e  a- mem;  led  and  connectors  were  installed 
i'ni  Is  lacked  test  and  poll i up. 


IM  5;  it 


i  -9.ri.)2-l)0n  was  complete  and  all  i>  test 
I i n i shed . 


procedures  wei e 


/ 


/ 


;  F  .1 .  land  a 


X-20  TIS  Status  SII,  Station  and  AFMTC  Van 


A ,  SII,  Stnt ion 


Th  is  station  ,  :  ion  coi .  s  i  s  t  ■  a  i  of 
complete.  Sul  ■  \'st  i'm  ami  '-vMct 
response  In  lily  ol  Manu : ai  tur 1 np 
"comp  i  ('to"  status  .  s  relat'd  to 


l.r>  racks  was  nearly 

t  os  t  i  up  v  as  not  t  lie 
i  mi  1 oa I  ion  of  a 
V a  nu I  act  u  r  i  im, ' s  obligation. 


Ot  I  lie  l;<  mo  i.  <  ■  i  •  -  ii  inn  u  i  >1 1  O  t  o  and  oontaiiied 

tape  transput  an.o,,  re,,  , ,  ,  ed  ^  mo  m  ni  i  1  i  oa  1  tons  and  10 
wore;  dost  ’.non  1) v  l.'ili:  :  > t  t  .nil  station,  Ol  those  10 
major  equipment  i  t  <  ,is  sue  as  nrawors  v.oro  about  Os’, 
coinploti  .  All  stand. tin  act  t  !  ei.,s  with  the  exception 

of  two  (2)  L’.'tnA-02  unit  «.  •  o  .  plolo. 


( 1 )  l a  t  oo ra  t l on  Su ppo,  I  Kao k 

Hack  w  triiij,  oiuplote  it;n  a  in  progress. 

(2)  Input  Rack 
Comp  I  (’  t  o 

(3)  Time  Code  Rack 

ti  l  r  i  np  and  nsseiiti>)\  o  iplotc,  Minor  hardware  mission'. 
(1)  1‘  ,_M  .  Ra  ck 

4 

Complete  with  tin1  i  >. o i  it  ion  ol  two  (Ji  230A-02  units. 
I'll (>so  were  in  in-process  testing  at  the  time  of  work 
stoppage . 


<1 


1 


MANtTACTtilUNG  CONTH-U.S  iuR  s  I '  ELECTRONIC  PACKAGES 


Maim  I  aclur  ini;  contiols  at  l.V.R  wei  e  developed  to  assure  the  highest 
depieo  of  quality  and  pioduct  tin  1 1  oi  m  1  ty  lot  hipli  reliability 
welded  elect) on  ie  equipments.  Those  basic  manul nctur 1 np  elements 
over  which  contiols  aic  cxeicised  aie  outlined  as  I  o  llows: 


1  ) 

Manul  acini  i  up  l.nv 

i  i  tinmen  t 

If) 

Ope i a  t  oi 

Ti  .i  i  a  i  ,i„ 

111) 

Tool  i  i . .j. 

IV) 

Mold 

•du  1  es 

V) 

Held  the 

1  1  o  1  l  ) .  7 

ai  ii  i  at  t  in  i  up 

VI) 

Raw  Vat’ 

i  ;  a  1  s  a  ml 

Parts 

V!  1  ) 

Repaii  a. 

l(.l  ;  '  O  Vi*  »  1  IS 

The 

reasons 

i  or  t  he 

a  hove  eon 

1  1  i »  1  S  ,  i  i  <  ‘ 

not  covered  in 

this  dissov- 

tat: 

ion .  The 

pu i pose  o ;  this 

p  ,1  pi  1 2  I  ml 

lallci  to  provide  a  nan  alive 

dese 

■i  ipt  ion 

o  1  1  he 

eont  inis  ,ii 

.  (1  t  lie  1  1 

implement  at  ton . 

1) 

Manul actur i nn  i 

nvno  no  l 

The  1 1  '•  1 1! 

we  1 d i n  . 

ma  ,  u  1  at  t  u 

111:.',  ;u  mi 

is  housed  in  a 

spec i a  1 

room  w  l  t  h  in  wh  e  dm  a 

d  1  ■  o  1  t  .  1  111  1 

a  !  i  tin  ,  hum  id  i  t  y 

and  temp- 

oi  a lu  re  , 

a  t  o  spec  i  a  1  1 on 

at ) ol led 

The  1 empe i a  t  u 

i  e  i  s 

ma  i n t  a i nod  a  t  : 

i  level  " , 

I  t  n  V 

and  the  i o 1  a l  i ve 

hum  i d i t  v 

is  not  a 

1  lowed 

to  t  ’  >.ceed 

in  Mil 

n;a;i  tie  e  1  ee  t  1  on  l 

e  devices 

make  a  e 

out  )  minus  e.  ait  i 

ootid  o 1 

1  e  ;  i  'in pe  i  a  in  i  e 

and  humidity; 

thermostats  pi 

ovide  i  c 

nooes  ai 

\  run  I  i  mums  run  t  i  o  1  ,  1  wo 

(lelnim  l  d  i 

Mem  ; 

in  1  oca  1 ed 

inside  l 

ic  wo  Id i up  ai ea  . 

To  eon  t  i 

o  1  the 

du  d  and  1 

oi  e  i  _  a  ma 

l  e  i  l  a  1  .  pe  i  si  nine 

•1  are  not 

II  1  1  i  >U Oil 

to  eat. 

.  dm nk  oi 

sihoitc  in 

i  ,e  aiea.  lipon 

on  tori  up 

t  he  a  1 1  1 

nek  .  wi 

,  i  e  a  is  pin 

\  l tied  to 

ir  1  p  st  all  l  1  i/e  t  lie  a  i  ea 

l  empi’i  a  t  ui  e  ,  all  pci  "oi.in  .  a  i  c  ic(|inied  to  don  knee-  1  enpt  h 
synthetic  I  i  In  < ■  smocks  and  .  a  t  .-> .  1'  i  npe t  co t s  a  l  e  w < >i  n  b\ 

a  it  send » lei  s  to  pioleel  maieiial  and  units  ol  manul  act  tire  1 1  om 
hand  contain  mat  i  on .  In  addition,  the  aioa  is  vacuum  cleaned 
once  eveiv  t  wen  l  y-l  om  Imiii 

In  addition  to  .-.cpai  ate  woi  k  pieee  illumination  by  bench  ^ 
lamps,  the  ,;cuc i  a  1  level  ol  illumination  in  the  area  is  75 
to  100  loot  candles. 


I  1  )  Opera  t  oi  Tr  aim  iu; 

ill  candidates  loi  t-aiplo  rieut  aie  lequired  to  pass  the  ledcinl 
lmplosment  A.-eney  (leneial  pUiude  Te  d  Hat  toy.  Parts  1  and 

2  aid  Test  Hat  tern.  2 1 2  'Mount  cm  in  m  dei  to  be  selected  as 
a  weld  ini;  opeiator.  Ppon  appointment,  new  employees  attend 


O 


a  formal  1 1  a  1 1  i  iq,  pi  o.:i  an  a.nl 
wiittcn  and  workman. Mi  i  n  pel  I  oi 
cessiul  completion  oi  \  lie  .<  ■  U 
and  are  required  lo  cany  a  da 

The  train  ini;  pro:;  i  am  c  uvn  s  a 
which  includes  msl  rue  l  i  or.-,  in 
storage  and  hnndlin,:  o!  matcii 
1  1  lin  prepn  i  a  t  i  on  .  macio  examii 
v  i  mm  1  detection  ol  weld  in;  dc 
tools,  cleaning  and  mainle.re 
liness  of  then  work  stntion.r 
and  weldiii^  with  the  aid  of  a 
included  m  the  t.  taininp,  piopi 
wire  clipping,  and  component  1 
liar kq t  oimd  i  n  I  or  at  a  L  i  on  is  luir. 
lion,  me  t  a  1  1  on  l  a  pii  i  c  piactor-. 
purpose  of  weldin';  and  wcideis 


aie  inquired  to  pass  both 
mance  type  tests.  Upon  sue- 
sis,  operators  ate  certified 
le  d  eer  t i 1 ica  t i on  card. 

period  ol  ten  work  ini;  days 
t no  use  oi  welding  equipment, 
a  Is  and  welded  modules,  mylar 
at  ion  and  use  of  the  microscope, 
Meets,  use  and  care  of  hand 
o  ol  electrodes,  general  clean- 
ending  of  assembly  diawinps. 
m  i  ci  os, cope .  Additional  tnclors 
am  aii1  matrix  punch  ini;,  lend 
oadir..:  into  modules  (matrices), 
i  lied  on  potting  and  encapsula- 
. .  the  ueneial  operation  and 


Ill)'  Tool t  up 

A.  The  Wei dei 

The  ba sic  weld>  i  i  -  <  i apae 1 1  mice  d  i  scliai  kc-ciiorpy  storage 

type  with  ii,  b  c.  m  .  t  c ,  t  i  <  1  ul  the  ciiei;,ry  and  electrode 
loirr,  i  ',  y  u  Im  i  ,c  i-  it  laiod  powei  supplies  and 
'  s  pec  i  a  1  1  •  a  ft  I  i  a  p.ic  ’  o  to  pi  or  i  de  pi  cc  i  s  i  on  control 

of  tlic  ili  r  ait  ,i  p.  ,w i  supplies  arc  calibrated 

upon  lec'tpt  !  i  >  >r.  t  .«•  r,a  ai ;  ,ic  t  n  i  c  i  b\  the  i.MK  .Standards 
•and  M  c  a  :■  1 1 1  ei  1 1  ’ ,  1 1  :  a .  ,  i  .  i  t  <  >  i  ant  ate  i  ec  a  1  t  b  i  a  t  ed  no  less 

1  han  ovei  \  saa  i.  da  \  ol  t  a  ,e  lepilalton  must  be  better 

^  ban  1  .  O'  loi  line  v  a  la,  r  variation  Mom  105  to  1 2  5  VAC 
at  anv  point  n,  t  nr  ,  ;<  ,d  tion  ,i  to  100'  ol  the  maximum 

enoi  ,ettii,..  .  i  ’  i  p  j 1 1  <  •  r  a  not  exceed  0,1'  of  the  DC 

volta,.e,  and  t.ie  ma  ,\  i  v  a;  i  cnai.c  i  i  ine  shall  not  exceed  two 
seconds . 

The  di  .chaipe  capacitm  aie  measuied  to  an  arruiacy  ol 
■  1'  under  tiu  t  empei  ,t  tin  e  enndi  i  ions  of  the  woldiiij;  room 
to  as  mi  i e  a  capacitance  toloiance  ol  1 4  V  ol  the  staled 

v  a  1  tie  . 

The  hysteiesis  and  ;<oce  ol  t  .he  welding  head  aie  measured 
to  assuie  piopei  c.i  1  i  1m  :t  t  1 1  >n  to  j  lie  dial  sett  i  up  .  Force 
measui  emeu  t  s  must  he  wit ‘‘in  ,v  and  are  calibrated  at 
the  maximum.  b0  .  and  m  i  n  lmuai  dial  settings. 

1  pou  meet  im;  t  nc  aiovc  exact  m.,  l  equ  i  rement additional 
t  e  t  s  aie  enndueted  lot  t  e  weidei  to  become  qua  1  i  f  led 
as  a  prodm  tion  tool,  qualification  includes  the  production 
of  weld,  lo  known  we  id  rheou  les.  examination  by  the  use 
of  m  l  c  i  up.io  t  u.,  i  a  p  a  i  c  techniques.  and  tensile  testing. 


^  sample  ol  . i 7  welded  connect  ions  me  made.  Thirty  (30) 
ate  tensile  tested  and  are  selected  at  random  (or  micro 
exam  mat  ion.  from  t'te  pull  test  data,  three  criteria  must  be 
met,  iiist.tlu;  aveia^e  weld  strength  must  be  d5'(  or  greater 
than  that  ol  the  weakest  membei  .  Tnc  second  is  that  t  lie 
vmiation  in  pull  siren;;  In  between  1.1k;  various  connections 
sba 11  be : 


ir  JV'Vvt*-'. 

A  v  e  i  a  e 


d  t_(  I  e  i  (Mice  be  two.  mi  lti;,h  and  low 
Vl‘ia.,e  ol  individual  weld  stren^Vli 


Additionally,  the  weakest  .vela  ,  „  i  tie  tiroup  snail  not  be  less 
tii an  ;><)  oi  the  weakest  me  >oi 

Ihioe  weldments  me  (■'r  ,,n;  v  i  si. a  l  1  y  lor  penet  l  a  t  ion  ,  discol¬ 
oration.  expulsion,  siie,.i.i  ''i  irking,  de  I  onna  1. 1  on  and  poros- 
*  * ••  t  •>  ma:;n  l  i  iea  t  ;  •  ••  a  t*).\ .  <  i;<*  we  I  dmont  is  peeled  to 
siow  the  dept n  oj  I  ne  a.  a  anothei  is  ,iven  repeated  90’ 

bends  to  destiueiioa  i  wo  lumen  Is  are  mounted  (or  photo 

mi<'i  orti  apluin,  at.d  <.  .am  1 1  a  i  ;  on  ol  tin-  weld  cioss  section.  Two 
welds  me  cio:  s  « -c  t  ioi,ed  tvi  sieu  l  :ie  tiansvei.se  aiea  and  two 
ate  sectioned  n  t  ■  l.t..t.  ,  tudn.nl  dneetion.  Kxam  i  na  t  i  on  oi 

the  Cioss  Sections  ,IV  a  met  a  1  1  u i i  s t  is  made  Ini  l  lie  type  ol 
l,oml-  lM’a(  1,0  teii  t  n„  ,  expulstoi  .  ciacks.  del  oi  ma  t  ion  , 

base  metal  mol  tiny,.  void.-  1 no 1  u..  i  ims  and  lack  oi  bonding. 

1  ie  above  ucldei  testing  is  peitoimed  on  a  number  ol  diilorent 
matei  i  a  1  s  v  o  rovvt  tin*  ei  t  i  i  e  i  a  ny  e  c  >  I  the  welder. 

Should  a  wel  det  ie,|iitre  i  epa  n  .  upon  completion,  the  above 
procedure  in  its  cut  net  ■,  must  be  repealed  lor  the  unit  to 
bo  i  e-vpia  lit  ted  . 


l  c 1 oseopes 

A  iX  binocular  m i c i n, scope  is  used  b\  ma  mi  I ac t ur i n^  welding 
opeialois.  all  welduir.  is  perlmmed  under  micioseope  to 
achieve  a  more  piecise  and  hiphei  quality  weld  than  would  be 
possible  usinq  the  naked  e\e. 


II 1  ec  1 1  ode  Cm,  1 1  n  1 


tH'ldiho  eU-ct  imles  ol  di  irmit  matei  mts  and  conii>,rurat  ions 
.no  'equiied  w.ie  a  v.n  ictv  ui  lead  materials  mist  be  welded, 
k"ii  spec  1 1  1  eat  1  oil  (ii.uin;  991000.;  Jo,  elect  i  odes  spec  i  lies 
thr  matei  ial  si/e.  tip  (linnet  cm.  ani.le,  diolec.tiic  coating 
and  polarit;.  .  'iins  i  n  1  in  :;ia  t  i  on  is  included  on  the  welding 
schedule  wlnen  becomes  a  pait  ol  the  niantil  uctur  iii(,r  process 
(h  aw  i  ne  . 


D.  Hand  Tools 


Mann  1  ac t.ui  mgr  process  standaids  cover  the  type,  use  and  care 
ol  hand  tools  used  by  welding  assemble! s,  The  condition  ol 
the  t oo  1  s  is  speeiJicd  in  sell  icient.  detail  to  provide  a  means 
lor  the  control  ol  delect  ive  tooling  hv  Quality  Control. 

The  following  list  ol  stanuai d  tool  ,  w;i  ich  arc  issued  to  welding 
opc'iatois  have  been'  ctiosen  i  i  on  all  known  makes  on  the  current 
market  by  experimentation  a ;  d  linage  in  manulactui  ing: 


beer  Ma 1 1  1  \  Cu l  to 

Klein  l)i  agonn  1 -i  1  ni  ,  .  t  t  e i 

Peel  Twee/.ei -'ipon  t  s  —  ' ;i  .  . 

,M  l  n  or  'or  h  .  en :  a  I  "it  roi  •  '  1)  i  a  . 

Claus*  Se  i  -  1  i 

Cl  auss  be  i  ssoi  ,  t 

Hun  tei  Sea  i  <  ,  ,  me.. 

Ilexacon  He  V.  u  e^i  it  ioiung  Tool 
X-Ac  to  K 1. 1  1  c  W  ••  1  1  I ,  I  a  de 
Klein  I’liei-'.  V  i  an  •  \  e  ;  ,e  rad  cutting 
Klein  PI  lets.  Cong-uoso ,  snoot  li 


~.T  '.-dl  9 
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Weld  Schedules 

\  seientilic  and  e, sjen.it  ie  pioirduic  is  employed  by  t  lie  metal  1  in  - 
gical  lain  i  aim  y  to  develop  .  no  ptopei  welding  energy,  and  el  ce¬ 
ll  ode  pics,  ut  c  loi  t  :ie  piodi.o:  io.  ot  an  optimum  welded  connection. 
The  tosult-  air  entered  on  t  n  Id  scncdulc. 

Peve  lopinent  ot  the  ueltluv  -i  u  siule  is  pciloimed  in  loin  stages 
a  s  i  o  1  !  ou  s  : 

A  .  Hi  si  Approx  ima  l  i  on 

The  liist  appi  o.\  iria  t  ion  in-,  i  tao  mi  nr  i  angc  ol  energy 
and  ptessuie  eve;  vv . i  i e ' i  he  ding  occuis. 

It ,  Second  App m\i ma  tin. 

T  u  o  st'cond  a  ppi  o  \  i ;  ia  t  i  on  is  peitonned  to  determine  the  optimum 
a  tea  and  limits  ol  t  lie  lange  fm  good  welds. 

C.  Seal  eh  Sample 

The  search  siriplo  i;  pn  Inmod  to  tic  lei  m  m  e  i  1  me  t  a  1  1  lit  g  lea  1 
tli  t  I  icullv  exists  at  t  ar  e.ieigv  and  pi  cssut  e  settings  deter¬ 
mined  by  tlic  second  nppi  ox  ima  t  i  on.  Welds  are  made  with  eneigy 
settings  si  ig.it  1  v  above  .  d  In’ low  ihe  optimum  condition  linmd 
in  { 13  T  as  well  as  at  t  he  optimum  condition  itself.  The 


sa  me 


t 


Thl"  * (iU ' (  !  S  '  <,:c‘ur  1l'11  ‘  05  "'Oder  electrode  pressure  settings 
rhese  samples  are  then  ru m n t  «*<i  and  the  weld  is  cross- 
seetmned  loj  ui  cr  oscop  ,  ,•  exani  na  I  i  on  hy  the  trained  eye 

Vi  K.  1  1  ross  section  details  arc  made 

•v  '1(l  ls‘1Uid  and  selective  chemical  etching. 

1  i  nul  Ae  1  d  1 1114  Schedu  1  <■ 

WOltl"1U  s<  "  lN  PM!Paiod  1 1  om  a  sample  of  3*1 

V  (lb  ma(k;  :,L  ,l"'  «>p>  >  *  -n.  1  and  pressu.  e  settings  as 

< *  ■  —  i  ^  me  irid»o„t8 

.  1  mac  i  o  and  micro  exam  mat  1  on  and 
st  *  1,,n,h.,  :  1  a  -It)  welds  are  tensile  tested 

>n  an  automat  ic  pu!)  i ,  ■  t  Ten  (  1 0)  samples  ol 

..  U  W<(  !*  -t  k  111111,1(1  •' 1  ''  d;|  ■  1  iisimi  1  o  1  control  in)  01  mat  ion. 

tost  . .  .  ;  ,e  loilowir.p:  conditions  must 

■  j l,<  a\(ia.e  mu  .11:  .  t  m,.,;  i>(-  1.0'  men  lei  than  the 
.t v  t*  1  .  t «  aii'n  ;  tin  Meanest  mateiial. 

sn,,;  v"’1,i  1  in.  ample  ma>  he  less  than  50', 

ol  1  average  -in'iipt  1  ol  the  weakest  mateiial. 

•*'  ’^|R'  v:,‘  I11'!  1  UenpMi  shn  1  1  not  exceed 

n?  a'<l  hv  1  e  !,,!  lowing  lonnuln: 

^  Piil'seiri  ii  ween  hijji  and  low 

'  Vt'i  a  a  *  1' :  1  ..d  1  v  1  dim  1  we  1  d  st  1  eit((  t  h 

M  /'n  1,1  ll«  a  >,,vc  cmli  t  101  a  1  c  met.  tlie  pressui  e  and 
cneuv  sett  11114  s  aic  1  i-eoi  ded  on  l  ae  weld  schedule. 

A<i<l!  '  1  ''  llll,,i;;l:  '  >•'"  ,s  pi  ov  1  ded  on  the  weld  schedule 

,llr  u,"‘s  i  ,('  oll'(-'t  1  l"K'  ‘lata,  naieiials.  material  linish. 

U’",  0  ■  a  ad  .nioiia!  si/e  (usually  the  lead  d  i - 

amot*'1  ",,IU  1  ls  1,1  r  1 1  1  11  1  a  1  (loss  section),  tensile  pull 
1 1 1 -s  •  a,)<l  uvl‘1,M  :u'ai  i  :•  pe  Acceptable  weldment  clinrac- 
1  ^  °!  1  1  i'1<‘  (‘Modulo  development  ajc 

1)1 ‘|v  1(('c1'  ‘  >cse  enai  a>  lei  1st  ies  contribute  to  the  i  11 1  01  ma  t  ion 

a;  t'U  v  inspection  lot  tar-  accept  .mice  ol  production  welds. 


V)  Weld  Cmitiol  in  V;i!H|l  ill'llll  iic 

At  lei  the  initial  appioval  of  the  welding  station,  eontrol 
dm  i  npj  the  course  ol  mar.u  t  ae  Lure  is  in  a  i  n  La  1  ned ,  Five  samples 
oJ  the  production  weld  materials  are  made,  inspected  under  a 
microscope  at  a  na^m  1  ical  nm  power  ol  30X  and  pull  tested 
on  the  lol lowing  oasis: 

1,  At  the  stait  ol  earn  welditik  scnediile  or  alter-  n  shut¬ 
down  ol  two  houi  s  01  linin' 

2.  At  intervals  ol  evci  l wo  hours. 


3.  After  elect  roue  i  opt  .loeiiicnt  . 


•1.  After  a 

wvld  senodul 

e  clianye. 

5  .  •  A  1  t  ei  a 

"ni > -we  Id"  t 

ii  i  hiii'  to  we  Id). 

<> .  *  At  t  ho 

1  l  I  s  t  l  i.d  1  ca  i 

imi  o  1  a  re  i  in;  or 

The  weld  shop  si  pei  v  i  sum  is  i  esponsi  h  le  I  <»J  t  tie  execution  ol 
this  pi  ot:  i  ,  ci  a  r,d  e  x.iiu  i  na  t  i  on  aim  tensile  testing  is  done  under 
the  auspices  of  Quality  i'o,.iiol. 

II  a  ii  v  sample  is  ilchr  tin  an*  *  ■  i  I "  l  o  I  live  is  taken  lot 

l  ('e \  .i in  l  na  t  l  on  .  should  two  <  ■  i  i  ,o  i  * 1  o  I  t 1  ic  weld'  lull  outside 

ml  (  lie  spec  i  I  l  cii  -I  i  o  l  i  <  1 1 1  I  I  .  ■  e  Ic  I  a  1  1  n  I  k'  i  c  a  1  1  .a  I  >Ol  a  to  I  y 

is  i  cm  |  u  i  i  *  'd  to  c  on  du* '  i  a  i  1 .  *>  *  s  - 1  i  ,  a  I  i  on  a  lid  to  co  r  l  ec  t  the 

oil  t  —  o  I  - 1  o  1  e  i  a  nee  cone  it  m 


i  )  Control  *d  haw  ' ’a  t  * •  i  t  .t  1 

Spec  i  :  i  *  .ill  on  non  tin)  di 
1  cad  ii :i  I  ci  i  a  I  s  wn  i  c 1 1  *n- 1  i  i*1 
ill  i  u  h  a  1  make-up  .  and  s  i  /< 

!>** t  a  i  I ed  physical  and  nu  t  a  1 
ma I ci  i  a  1  pi  i oi  to  is  sue  i *  i 
Analyses  ol  the  chemical  on. 
made  a  1  oil”  w  i  t  Ii  we  l  d  l  i  ami 


ha  i  t  s 

s  , i ,  i *  i u 1 1 ed  lor  all  weldable 

ami  p i  o v  ;  ilo  limits  on  its  metal- 

ni;;  ;  c  a  1  tosls  are  made  ol  all 
;o  i  aim  I  .»<■!  ui  i  n;;  s t  ock i  oom  . 
p, ,  i  t  i  oi,  ol  t  he  ma  lei  i  a  1  arc 
pu  it  l  es  t  i  iirt . 


Ma  I  •’  i  i  a  1  s  a  i  c  si*  >e  ked  c  m  i  a  1  i  i  s  i  i  n  .  I  i  r  s  t  <m  t  ha  sis  a  lid  a  i  e 
sea  i  chat  oil  !»\  piojccl.  ,'a*'  ulcntii;.  *>l  the  vendor  and  lot 
immbei  is  maintained  t  o  l  ae  point  ol  issue  to  the  production 
I  Pkii  .  hrioi  t*>  issue  t * >  I  .*-  dust  cm  trolled  welding  production 
a  i  mi  the  materials  a i e  s i m  ml  in  clean  containers  and  dus  t - f  t  ee 
c  a  1 1 1  n  c  t  s .  Pci  si'HiiCl  w  a  *  i  mist  h  a  1 1  d  I  * '  the  material  are  iccpiiiod 
to  weai  clean,  unpowdeied  tiipei  cuts. 


( 


VII)  He pair  and  Rewoi k 

Repair  and  icwork,  depending  upon  the  pro^iam.  is  handled 
in  two  dilieicut  ways,  on  certain  pro^iams.  repair  and  re- 
woi  k  is  conducted  Ihrouah  a  material  review  board  which  Is 
made  up  ol  1 epi oseu ta t t re ,  Iron  hue  i  neer  1  ny  ,  (Quality  Control 
and  the  Government.  Hepa u  action  1:  decided  upon  by  this 
uroup, and  the  Quality  Cnitiol  i epi rsen t a t i ve  thereupon  issues 
a  standaid  lepair  document  dosi-ioiiy  in  detail  the  allowable 
repaii.  Once  a  re  pan  decision  s.  n.ulo,  it  is  catalogued  in 
the  standard  allowable  icpaii  pioccduie1  manual.  Us  mu  t  h  i  s 
initial  action  as  a  piceodeut.  luture  repairs  ol  an  identical 
nature,  upon  appioval  o  t,u.,litv  lontrol,  are  permissible. 

The  ol hoi  mannei  I m  i epa  1  i  iny  welded  modules  is  controlled 
by  1  MR  I’loduct  inn  Piocc  t.iimaiu  Certain  repairs  which 
do  not  degrade  tne  eu.ilitv  .-i  i  he  end  item  aie  permissible. 
Consideration  is  iven  to  i  ,e  lul lowing  penoial  criteria: 

1.  i.oea  t  i  on  u|  t  lie  pails  in  the  a  umiiMv. 

2.  The  e \ i  ciit  nj  reuoi  k  on  l  n*  paits  and  its  oliect  on 
olhei  ad  aciM.t  weldeu  connections  and  parts. 

3.  The  ultimate  dimensional  i equ i remen t s . 

-1.  The  do;,  i  oe  oi  sta,,e  to  w,.  ich  the  assembly  lias  advanced 
when  the  rcwoi k  becomes  uoeossaiv. 

5.  The  cost  .  labni  and  t  me  taelois, 

'Hie  Jot  lowing,  cik'  i  a  1  lest  r  set  ions  provide  control  over  the 
end  result: 

1.  holds  snail  not  be  .  ado  ovm  pieviously  welded  areas. 

2.  All  leads  to  bo  welded  mu  si  intersect,  at  00  f  10  . 

3.  It  I  own  oi  no-velds  air  not  permitted  lor  inclusion  in 
the  cm  c  u  1 1 . 

For  a  kionlei  detail  on  I'nis  taeet  o!  welding,  1  lie  render  is 
retort  ed  to  yue  i.MR  |>S  11 0 1  :> 7  Product  ion  Pi  oecss  Standard 


I 
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MAM’FACTUU  NO  (  ('NT  I  1  'M'  'TAT;'!'  OF  A  1 RBORNK  T1S 

i’I’OI'UC  ,'ro.N  PKOTOTYPK 
CONI' OK  A I  I'.Vl'IMi  A  Nil  pi/TTING 


(’onloimnl  coal  inn  and  i.aid  pot  tmo  was  peilormed  on  the*  following 
X-20  TIS  ail  borne  modules: 


a 

B 

i 

I 

B 

Q 

B 

B 

I 

D 

0 

B 


Mode  1 

N'umbei 

lie  s 

clip*,  i  on 

Qua nt  1 1  y 

8  l-| 

V  (>bl)i\ 

.  \1  *  1 

1 

iSl- 

7  b  b  OG 

r 

1 

M- 

7  ddOil 

\  ( '■ 

'  | 

hl- 

7  n  n  0 1- 

.  r<  • 

h 

hl- 

ihibOK 

\  o  * 

1 

ilOO’l'.)') 

(  rCm-t  i 

S  1 

-  <  i  >  •  *  *  h  i  n 

1 

4020SG 

( P.  -•.» : 

b  1 

-  , 

1 

1 )  (  fin  I  onna  1  Coa  i  i ;  * 


Coiiloiin.il  pm  l  in.,  co  i  'l  o!  i  mi  km  loii  ol  1  ii  niodu.es  ill  .1 
pot  o I  s  i  l  i  c<  «.  va  i  ii  i  sji .  o i  *  o i  1 1  i  1 1,  I  pe  i K  'd'J  •  i  :*e  pi  <>c  e- 

(Pii,.  |ni  (•(  ,;i  i  1 1  uo  l  (led  id  i,  I  e  s  is  e..i  ci  ml  in  Pi  ocess  .1  audit  l  d 
rt|()l  :>oL>  and  is  surn.iai  )/ed  as  lollow-- 


Tlia  l  poi  ti<>!.  i  l  •  ■ 

I  1  1  1- 1  ID.  1  -  Ned  oil 
1  mi.iei  ,e(l  |  .  t  e  ill 

Pei.  v a <  i ui i  is 
an  eii  t  i  a  p  p  e  d  u  I 
coil  tin.  mil  I  el  i  a  l  i 
modu 1 1  v i l  : u i av i  I 
l he  su i l ace . 


, ■  i , j ( i v i  1  ( >  si  'ir.m lule  not  l(i  be  coated  is 

il(",  a  i  .oc  1 1 .1  T  ie  iiu idu  1  e  i  m  i  ben 

p , ,  i  ,,i  ii  od  d  placed  in  a  vacuum  cliam- 
(I;  ,i i  ,1  a  lend  ol  o  mn  II,  t  un  til  all 
:,o  Hunt  i  ■  a  ini  dissolved  ni  t  tie  con  !  oi  ma  1 
:  opu  \  on  o  va<  sum  m  Mica  sod  a  ml  t  lie 

ion  i'.  <•  ..ID...  i  u'toi  iiiii'iib’s  stop  e oral nu  to 


I'ao  m * > cl vi  1 « ■  i  ■  a  i  1  ow ( ui  i  1 1 1  .  t  1 1  until  t  , ie  e i  a  l  i  ii:',  mi  1  outt  e  i 
cliip-,,  11  js  I  a  ,  place  i  in  an  oven  to  ciiie  at  ln()  I*. 


;  hoi  i  i  n  i  sued  nodule  eon  t .  ,  i  s  a  <  on  1  i>  i  n  a  !  c  oa  i  i  i  i;t  live  to  ten 
mil.  thick. 


11)  pot  t  i  :  . 


St  veast  1<)'.)0.  naiiui  act  ..I  ed  I.icimm  •,  Cmim  i  n^s.  was 
I  oi  i  o  aaml  potting  oi  am  o;uo  wmi  les.  sumniaty 
pi  oecclui  e  which  was  develop'd  I  "Mows- 


sc;  1  c’c  t  eel 
ol  the 


f 

Aflci  rnnl  onn;i  1  ciijiin^  t  ;ie  completed  module  is  prepared  lor 
hmd  potting  in  it-;  appiopi  iale  mold.  The  mold  is  I  list 
cleaned  bv  vapoi  do;, leasing  1  oi  not  loss  than  two  m unites. 

All  inside  suilaees  of  the  mold  nio  then  given  a  thin,  but 
thorough,  coat  ol  lanei  son  .v  Cummings  1IC122S.  PC- 20  mold  re¬ 
lease.  The  excess  is  wiped  oil  !>v  stroking  with  a  lin6n 
cloth. 

The  module  to  bo  potted  is  i  nsi  cleaned  by  immersion  in 
ti  i  eli  I  or  ('  t  ii  y  1  cue  lor  a  pm  iod  ol  about  two  minutes  and  then 
a 1 1  owed  to  dr \ . 

The  pre-pr opor t i oneri  pai k . i .  e  ol  eaialvst  and  resin  are  heated 
to  1  1 0  F  lor  l  wo  mi  nut  <■  t  .  *  *  i ;  mvd  t  ogel  her  .  The  module 
and  mold  are  placed  i:  a  pie-mated  vacuum  oven  at  IdO  F 
lor  7  5  minutes  loi  eae,.  1  s'  ei  mold  wall  tliiekncss.  The 
pi  c-heated  resin  is  the  plaeeu  in  the  oven  and  a  vacuum 
ol  about  2mm  ol  Wg  is  (iiawn  lo  two  inn.utes  and  slowlv  re¬ 
leased  ovei  a  pei iod  oi  mu  minute. 

Ilesin  is  now  pmned  i.i  t  ,  .old  to  a  level  ol  \  the  mold 

height  and  a  vacuum  "I  2  ;  tig  I  oi  two  minutes  is  diawn. 

Fpon  j  el  ease  ol  vacuum  .  a  mold  r  lompletely  tilled  with 

resin  and  anolhei  vaeuum  .  diawn. 

The  jotted  module  is  r.e\i  placed  m  a  dust-lroo  cabinet  ami 
left  to  cut  e  at,  i  noin  t  empei  a  t  u  i  e  im  -IS  liouis.  This  cure 
period  is  I  oil  owed  I.  -y  a  second  cm  inn  in  an  oven  I«o  !  5  minutes 
at  100  F  and  a  tlurd  euie  pel  uni  ol  pi)  minutes  at  HO  F. 


The 

pot  t  (Hi  .modu  le 

is  then  l 

omovod  1 

i  om  the 

mol d  and  lei t 

to  ( 

’Dal  and  1  lit*  1 

eu  re  1  or 

'  houi s 

a l  i oom 

t  emper  atm  e  . 

The 

pin  pose  ol  n 

aw  i  i.g  v  at 

uins  in  ! 

no  alert 

•men  t  i oned  sequence 

is  to  assure  complete  i<movai  oi  void  and  dissolved  air  J  rum 
the  potting  material  and  al  o  avoid  excessive  bubbling  and 
over  I  low  ol  potting  mateiial  I i om  the  mold, 

A 1  lei  putt  in,,,  it  is  ncee  ai\  to  piecision  grind  the  potting 
material  to  meet  the  p:  in  ise  exlej.i.il  dimensional  tolerances 
icijunetl  |  oi  modules  m  the  X-20  Tie 

The  success  ol  potting  oil  ei  it  ical  eleeti  ical  eiicuits  is 
attested  to  b\  tin'  l  act  that  tie  K 1  -VnbOF  VO)  module.  couhI- 
deied  lo  he  sensitive  m  polling,  met  all  ol  its  electrical 
specifications  in  production  module  testing.  Although  not 
envoi ed  in  the  above  suumar;  a  pi e-pol ting  pi ocodurc  is  used 

* 


r 


uheiein  the  basic  nodule  u.i-  potted  u'  i  t  'i  loads  to  certain 
poi  lions  ol  tin'  oil  ('Hit  exposed  .  assivc  com  ponon  t  s  arc 
selected  i>v  the  U’sl  ci  in  1  i  i.  a  1  1 1  mi  adjust  e  e  l  t  a  i  n  c  r  1 1  1  ca  t 
electrical  paiameteis  tiiioumi  l.ie  pcilonnance  ol  electrical 
tests  and  measui  en ept  with  the  module  m  opeiation,  Upon 
completion  ol  tncsc  linal  test  ad  jus  linen  I  s ,  the  components 
a  j  e  ue'lded  in  place,  tlnsn  i  t  h  the  pie-potted  module  and  a 
I  inal  poll  ini;  is  made  to  encapsulate  the  exposed  components. 


i 


t 


/ 


.1.  Lvden 


1-31-64 


( j )  and  (n't  Iter  01  d  i  lit:  ( isr  i  I  l  in;  i  a  pa  I!a<’k  A  &  B 

.'ii  in,,  and  assembly  complete'.  Some  trim  liard-^ 
u;i  1  i“  ’a as  ii'  losing. 

(Vi  ,)  i  .  i  i  a  l  I' i  ,  i  i  i  i 

ni,:  a i,  i  ~,‘.r: .. , .  I  v  complete.  Some  1 1  i m  ha  i  d- 


w;u  c  a  a 


i  i  lire 


i  a  1  o  i  a  ■  -  <' (idol, 


par  aid  *  1 1  iv.ei  ii  i  ..  and  assembly  coniplet  o . 
(aid  -  ac  i  <  ’  "  a  i  ■  i  .;i  p  1  c  t  e  i '  i  a  we  i  t  ( ‘  s  t  i  m;  and 

1.  ,'rt  .in  lest  i :  an  a  sub'ij  olein  was  to  be 

don  ,ii  ni  art  i.i  up,  since  it  was  a  Model 

.  s .  i  t  v  pc  n:  it  'Aitb  winch  Ma  mi  f  a<-  tin  i  1 1 has  had 

pi  i  ui  r  \pe  i  i  e  lie  c  Tit  i  s  e  I  lot  t  W  !l  s  not  VO  t 

, taited.  r<-  I  !,  Oecom  estimate  to  completion, 
j  .  .  la  i,d  a  to  •) ,  1  v  do  n  dated  1  -  '1 1  -dd  lor  1  u  r  t  hoi 
do  tail 

(P)  and  tit)  pi  V  and  !  G  nm.u  ('envoi  t  ers  (fid~7bb<)d  and  K)_ 

Pi  1 11  ted  .  ,  i  i  it  laid  wei  o  00'  eoinplet  e  . 

,  ■  i ,  j  >  a  i  m  i,.  i  in  . . :  i  ie  i  tick  assembly  and  wiiinp 
A, >rk  wa  ,  ,»i,plei  d  a  i  be  time  ol  wmk  stoppage 

(111  a  nd  (IB,  ha  ni  ■  ’>■  i  a  po  i  t  s 

■ ,  ,  - ■  pin  (  .  ,,e<|  tacks  ol  equipment  wete  in 

l  :,c  pi  nee  -  ol  cii,.  mod  i  I  led  at  tie  time  of 
wmk  1 1 ippa  ; e  T  ae  i  neks  were  pa t  t  t  a  1  1  V 

rind  i  !  i  ed  and  painted  but  none  ol  the  rnck  wiring 
wa  s  s  t  a  i  t  i  si . 


The  mli’i  -i  ark  <  ante  assemblies  weir  about  95b 
C"mi)  1  etc. 


i 


\ 


I.  I.vdon 
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Al'MTC  Van 

.  ,  ni  which  wo  1  e  purchased  complete. 

Tiu’  van  had  h  nicks,  •  >  «>i  "nun  i  follows- 

The  stains  of  the  remn  in  n>K  ;»  racks  is  .. 

(11  Time  (ode  Hack 

‘  i  .  ,  i,,  sumo  trim  hardware.  The 

t..*  •  *»'  vr?l-;,'  .  \  „i,r.  b<‘i‘ .iu!.c ..!  . 

|.\!  ,  a  I  |l'l  al  I 

1  ■  o .  ,  1  '  was  complete,  mil  sunn- 

,'.U.S,  las  b.-, UK.  crystals. 

(2)  I"-'.  Hack 

I,,,.,  u  1 1  i  im  and  nssein- 
process  at  the  t  ime  <»l  the  woi  K  stoppapt  . 


( ;j )  Hoc oi  d  ,  's'  :  M y.J  I’11  K;irk 


AKsemnl:  and  wun.p  wore  cmplete  less  some  minor 
ha  l  dual  e  i  t  emit .  > 


( ,1 )  if,  peeoinmu  I  a  t  m  '  .»•>  —  /  *•_’**** 


I  ....,  ">()'  complete.  The  earth’ 

aim*-' 

a, ul  w 1 1  ed  at  t  h<  t  ime  oi  t  <•*  WlU  sl  1  1  ‘  f’ 

I 

(h)  Dip  i  t  a  1  Pi  intei  h" 

. . "  ’I’ 1  'T,',,',',"  » as  TT«.^I.|«J'  W« »•« 

. ■  i"V‘" 

dI  'i  ,e  utn  k  st  uppa-'o 

1  I'UM  :K'|'  w;.;  ,  ,  A:,';  o'lni  deal'll  Ink'  'was  elatedly  in 

Kni.'  l n e e l  up  t  ha..  1  1 

process  at  the  tin.  ol  wank  .t.'pp.U, 


I  la  nda 


I'd.!:  i 


UNCLASSIFIED 


